Objective To assess additive effects of incorporating appetite awareness training (AAT), a strategy to encourage eating in response to hunger and satiety cues, within a family-based behavioral treatment (FBT) for childhood obesity. Methods Total 84 families with a child with obesity in the age range of 8-12 years, Body Mass Index Standard Deviation Score (BMI-SDS) ! 2, and a participating parent were randomly allocated to two conditions; standard FBT was compared with FBT incorporating AAT strategies (FBT-AAT). Treatment consisted of group therapy sessions (held separately for children and parents) as well as single-family (parent-child dyad) sessions (24 sessions total) delivered over 18 weeks at a tertiary care outpatient clinic. One booster session was provided 1-year posttreatment and a final follow-up assessment was conducted at 2 years. The primary outcome was change in child standardized body mass index (BMI-SDS). Results The two conditions did not differ significantly at posttest, but the FBT-AAT group was at a significantly lower weight compared with FBT at both the first-year, F(1, 82) ¼ 4.150, p <.05, and the second-year follow-ups, F(1, 82) ¼ 14.912, p <.001. It was notable that over the second-year of follow-up, the FBT-AAT group continued to show improvement, whereas the FBT group did not. Conclusions Incorporating specific self-regulatory training in attending to hunger and fullness signals during a standardized family-based treatment may have enhanced the long-term maintenance of treatment effects. Findings are promising and warrant further study.
Introduction
Treatment for pediatric obesity continues to evolve in a positive direction. Multicomponent family-based lifestyle interventions have been found to be superior to standard care (primary care-based counseling on diet and activity behaviors) or self-help for decreasing child overweight in the short and the long term, with family-based behavioral treatment (FBT) being the most widely supported treatment (Altman & Wilfley, 2015; Janicke et al., 2014; Luttikhuis et al., 2009 ).
However, heterogeneity characterizes individual treatment response, and maintenance of treatment effects remains a challenge for many children (Epstein & Wrotniak, 2010; Wilfley et al., 2007) . More research is therefore needed to explore factors that could enhance treatment response and/or maintain treatment gains of well-established treatments.
One factor that has received increased interest in the literature is self-regulation of energy intake. Children's ability to regulate their energy intake has been found to be associated with weight status, as poor self-regulation appears to predispose children to excessive weight gain (Boswell & Kober, 2016; Fisher & Birch, 2002; Francis & Susman, 2009; French, Epstein, Jeffery, Blundell, & Wardle, 2012) . Specifically, children who are overweight have been found to exhibit lower satiety responsiveness and heightened food-cue responsiveness than children of normal weight (Carnell & Wardle, 2008b; Croker, Cooke, & Wardle, 2011) and have been found to eat more frequently in the absence of hunger than their normal weight peers (Fisher et al., 2007) , and appetite-related traits, such as higher-food reinforcement and impulsivity are considered a predictor of poorer response in treatment for pediatric obesity (Altman & Wilfley, 2015; Best et al., 2012) .
In general, children's satiety responsiveness and sensitivity to environmental cues appear to evolve with age. Research on young children indicates they have some ability to regulate their own energy intake (Birch & Deysher, 1985 , 1986 Birch, Johnson, Andresen, Peters, & Schulte, 1991) , but certain feeding practices, such as restriction and a focus on external controls, may be a negative influence on older children's responsiveness to the energy density of their intake and their weight outcomes (Birch, Mcphee, Shoba, Steinberg, & Krehbiel, 1987; Faith, Scanlon, Birch, Francis, & Sherry, 2004; Fisher & Birch, 2002; Johnson & Birch, 1994) . Most existing evidence on feeding practices and child responsiveness has, however, been correlational, and it is possible that this relationship is bidirectional, with children's self-regulatory cues affecting parents' feeding practices and vice versa (Tan & Holub, 2011) . Furthermore, children's satiety responsiveness and food-cue responsiveness seem to be partly heritable Carnell & Wardle, 2008a; Wardle et al., 2008) , which further complicates the relationship between child satiety responsiveness and environmental factors. There is, nonetheless, evidence that younger children are more responsive to inner satiety cues, while older children seem more susceptible to environmental cues (Rolls, Engell, & Birch, 2000) .
Research has also shown that preschool children can be successfully trained to focus on their internal signals of hunger and fullness to improve their ability to selfregulate their own energy intake (Johnson, 2000) , making interventions in this area a plausible option. Several studies have explored the possibility of targeting satiety and food-cue responsiveness in interventions for pediatric obesity, with the aim of increasing children's awareness and responsiveness to inner satiety cues. Appetite awareness training (AAT) is based on the premise that overeating and/or weight gain may result when eating decisions are primarily based on external cues such as taste or food availability, emotional cues such as sadness or loneliness, or dieting rules (Brown, Smith, & Craighead, 2010) . AAT teaches skills to improve awareness of hunger and satiety cues, i.e. to promote reliance on internal hunger and fullness signals to make decisions about starting and stopping eating and to reduce eating in response to environmental or emotional cues. AAT strategies have also been incorporated into effective weight loss interventions (Blumenthal et al., 2010) . AAT has been adapted for children as the Children's Appetite Awareness Training (CAAT) and preliminary findings are encouraging. A pilot comparing 8 weeks of CAAT to cue-exposure treatment (CET) in a study of 36 children with overweight and obesity found that both interventions reduced binge eating, although weight reduction was not achieved (Boutelle et al., 2011) . In a longer (14 week) subsequent study, Boutelle et al. (2014) found promising results when they combined CAAT and CET into the Regulation of Cues treatment (ROC). Reductions in eating in the absence of hunger and improved weight status were observed, although in this small pilot the changes did not reach traditional levels of significance. Bloom et al. (2013) evaluated the effects of CAAT on children's weight status in a larger pilot study of 47 children randomized to either treatment or waitlist conditions. The intervention had a significant shortterm effect on the BMI of children in the treatment group, but results were not maintained at 6-month follow-up (Bloom, Sharpe, Mullan, & Zucker, 2013) . Finally, Marx, Reddy, Welsh, and Craighead (2015) found that Appetite Monitoring (AM), a self-monitoring strategy from the CAAT, increased children's awareness of appetite cues when incorporated as part of a camp for youth with obesity. Results on the effectiveness of CAAT for children with obesity are therefore encouraging but require further study.
In a recent update of the evidence for treatment of obesity and overweight in children and adolescents, CAAT and ROC were classified as experimental treatments, and studies evaluating the adjunctive benefits of CAAT and/or ROC to well-established treatments such as FBT were encouraged (Altman & Wilfley, 2015) . The purpose of the current study was to assess the potential effects of adding a specific appetite awareness component to the FBT program. Based on the results from Boutelle et al. (2014) and from Bloom et al. (2013) , where AAT was found to improve weight status, the first hypothesis was that treatment incorporating appetite awareness (FBT incorporating AAT strategies [FBT-AAT]) would enhance outcome in the short term compared with FBT, and the second hypothesis was that results would be maintained better with FBT-AAT in the long term. A third, exploratory, hypothesis was that psychosocial variables would improve with weight loss for both groups. Self-report measures assessing aspects of well-being were included to evaluate the degree to which participation in either of the fairly intensive family interventions might improve general indices of quality of life. To our knowledge, specific satiety awareness training has not been previously evaluated within an established multicomponent family-based treatment for childhood obesity.
Methods

Participants
A flowchart of study recruitment and participation is presented in Figure 1 . Participants were recruited by school nurses following routine screening of height and weight at public schools from March 2006 to December 2007; the final 2-year follow-up assessments were completed in March 2010. Inclusion criteria for study participation were a child with obesity, defined as Body Mass Index Standard Deviation Score (BMI-SDS) >2, one parent agreed to participate in treatment, child obesity was not because of an identifiable medical cause, no significant dietary or exercise restrictions, no family member taking part in another weight control program, and the child being able to comprehend written material and complete self-monitoring tasks. The sample consisted of all referred families who met inclusion criteria and agreed to participate. Information regarding inclusion criteria was obtained through screening interviews and medical records review conducted by a pediatrician and a psychologist. Participants did not receive any compensation. Written informed consent was obtained from both parents and children before data were collected, and the study was approved by the National Bioethics Committee (license number: VSNb2006110005/03-15). As the consent procedures made it clear that participants had the right to withdraw from the study at any time without explanation, information on reason for withdrawal was not obtained. No adverse study-related events occurred.
Design and Procedures
This study used a parallel group design. Ninety families were randomly allocated evenly into two School nurses contact parents of eligible children (n=115, with obesity, 7-13 years) after rouƟne height/weight screening at public schools and offer introductory interviews at the Children' conditions: the standard condition receiving Epstein's family-based treatment for pediatric obesity (FBT) (Epstein, Roemmich, & Raynor, 2001) , previously translated and adapted to Icelandic (Gunnarsdottir, Sigurdardottir, Njardvik, Olafsdottir, & Bjarnason, 2011) , or an experimental group receiving the same treatment with the integration of an appetite awareness training component (FBT-AAT) delivered as part the FBT. Randomization sequence was created using Excel 2007 (Microsoft, Redmond, WA, USA) with a 1:1 allocation using random block sizes, performed by a person not involved in recruitment or assignment to groups. Researchers and families did not remain blinded to group status after random assignment. The treatment was delivered over 18 weeks at Landspitali University Hospital, Iceland's children's hospital, serving children from both urban and rural areas. Participants attended treatment sessions weekly for 8 weeks, biweekly for 3 weeks and during a final week 1 month later. During each week in treatment, participants attended two separate treatment sessions: a family session (20 min for the parent and child dyad) and a group session (60-90 min in a separate [but concurrent] session for parents and children, with approximately 10 families in each group). The total number of treatment sessions was thus 24, 12 family sessions, and 12 group sessions, which were then followed by a single family booster session 1-year posttreatment. The group treatment was delivered by a multidisciplinary team (same team for both conditions). A psychologist provided parent training and group education on cognitive and behavioral skills training for selfmonitoring, stimulus control, token economies, AAT, black and white thinking, and bullying. A nutritionist provided the nutrition education, a pediatrician provided information on medical issues related to obesity in children, and a physical education teacher provided participants with information related to physical activity. The psychologist served as the treatment leader, observing all sessions to enhance treatment fidelity, conducting all the family (parent-child dyad) sessions and consulting with the other members of the multidisciplinary team. The treatment leader received training in FBT from SUNY Buffalo and in AAT from Emory University. Supervision and ongoing support was provided from both sites throughout the treatment phase. A posttest assessment was conducted at the end of treatment, and an assessment/booster session was scheduled 1 year after treatment, in which children in both conditions were interviewed. Children in the FBT-AAT group were asked whether they still used the "hunger meter" (Figure 2 ), the main concept presented in AAT, and how they were using it, whereas children in the FBT group were asked whether and how they were using food and activity monitoring. Participants in both conditions were reminded of important information provided during treatment and were given additional copies of selfmonitoring handouts used in their condition (these forms included appetite ratings in FBT-AAT but not in FBT). A final follow-up assessment was scheduled 2 years after treatment.
Family-Based Behavioral Treatment
Written materials were provided based on the Traffic Light Diet (Epstein, 2003 (Epstein, , 2005 Epstein et al., 2001; Epstein & Squires, 1988 ) and a lifestyle physical activity program, including education about weight control, self-monitoring, behavior change techniques, and maintenance of behavior change. Additional education materials were provided based on the Icelandic national recommendations for balanced nutrition and physical activity behavior (Directorate of Health, 2006) . Starting in Week 1, parent and child participants each monitored their daily food and beverage intake and physical activity during treatment, and weekly goals were set for specific behaviors with predetermined reinforcers (for the child) provided by the parent, based on the child meeting behavioral goals for the week. At the end of treatment, families were encouraged to continue some form of self-monitoring, even if just keeping track mentally of foods and drinks and physical activity levels. Self-monitoring food and activity was reviewed again at the 1-year booster session. Figure 2 . The Hunger-meter (Zucker & Craighead, 2003) .
Appetite Awareness Training AAT for participants in the FBT-AAT group was based on the CAAT (Zucker & Craighead, 2003) . The first four sessions from the CAAT manual were integrated into the first 8 weeks of FBT. Sessions 5 and 6 from the CAAT addressed issues already covered by FBT (self-acceptance and dealing with teasing) and were therefore not included. In Week 1, participants were introduced to the hunger-meter (Figure 2 ) and instructed to rate their hunger and fullness levels before and after each time they ate. Participants were encouraged to avoid becoming too hungry before eating, to stop eating at moderate fullness (not get stuffed), and to eat in response to hunger rather than environmental or emotional cues. The difference between "true" and "tricky" hunger was discussed along with the different triggers (called "traps") that lead people to eat when they are not hungry.
1 Cognitive and behavioral strategies to reduce eating when not hungry were discussed. In Week 3, monitoring of food, beverage, and physical activity (as done in FBT) was added to their forms to encourage more nutritious choices. From then on, participants in the FBT-AAT condition monitored food and drink as well as rating appetite cues. At the end of treatment, "mental-monitoring" was introduced that involved continuing to attend to appetite cues, which was to be maintained even when they were no longer using the written forms. Mental monitoring was presented as an unobtrusive and easy way to maintain some level of self-monitoring of appetite during follow-up. The AAT component was reviewed again at the 1-year booster session.
Measurements
Demographic information (age, gender, parental education, marital status, and weekly hours of work) was obtained from screening interviews and background information questionnaires.
Anthropometrics
Children and parents were weighed in kilograms (Marel type C2, Marel, Reykjavik, Iceland) without shoes but wearing light-weight clothing. Height in centimeters was measured with a wall-mounted digital stadiometer (Ulmer stadiometer, Busse Design þ Engineering GmbH, Elchingen, Germany) and BMI (kg/m 2 ) was calculated. For children, BMI-SDSs were derived from body mass index reference values for Swedish children to adjust for age and sex (Karlberg, Luo, & Albertsson-Wikland, 2001 ).
Psychological Functioning
Measures of psychological functioning were included as secondary aims of interest, to investigate possible changes in mood and anxiety. Child depressive symptoms were assessed by the Children's Depression Inventory, CDI (Kovacs, 1992) , a self-report scale for children and youth. Psychometric properties of the Icelandic version of the scale have been found acceptable (Arnarson, Smari, Einarsdottir, & Jonasdottir, 1994) . The Multidimensional Anxiety Scale for Children, MASC (March, 1997) was used to measure symptoms of anxiety. Psychometric properties of the Icelandic version have also been found to be satisfactory (Olason, Sighvatsson, & Smari, 2004) . The Beck Depression Inventory Second Edition, BDI-II (Beck et al., 1996) was used to assess parental depressive symptoms. The Icelandic version has shown adequate psychometric properties (Arnarson, Olason, Smari, & Sigurdsson, 2008) . For all scales (CDI, MASC, and BDI-II), total scores were calculated and used in analyses.
Treatment adherence measures included the number of group sessions attended and number of weeks that self-monitoring records were turned in by the child (counted as complete if at least 3 full days of monitoring had been done in any given week).
Statistical Analysis
After assessing variables for outliers and normality, differences in baseline variables between the two conditions (FBT-AAT and FBT) were tested using independent t-tests and v 2 -tests (categorical variables). Changes in dependent variables over time (pretreatment, posttreatment, 1-year, and 2-year posttreatment) by condition were evaluated by mixed design analysis of variances (ANOVAs) where group membership (FBT vs. FBT-AAT) served as the betweensubjects factor and time (pretreatment, posttreatment, 1 year, and 2 years) served as the within-subjects factor. Main effects were followed up by tests of withinsubjects contrasts, one-way ANOVA and dependent samples t-tests. Using an intent-to-treat approach, missing values were treated with multiple imputation analysis (m ¼ 5) and a pooling procedure with the standard error estimates combined for all posttest analyses. Data were analyzed by the PASW Statistics 25 (SPSS, Inc., 2017, Chicago, IL).
Results
The baseline characteristics of the study sample are described in detail elsewhere (Gunnarsdottir, Njardvik, Olafsdottir, Craighead, & Bjarnason, 2010) . In all, 84 children (46 boys and 38 girls) and a parent with each child were enrolled in treatment at the Children's Medical Centre, Landspitali University Hospital in Iceland. Mean age of children was 11.0 years (SD ¼ 1.4, range 7.5-13.6 years) and mean BMI-SDS was 3.11 (SD ¼ 0.50, range 2.14-4.59). As the Icelandic population is homogeneous with 92% of the population of Norse-Celtic descent (Statistics Iceland, 2017) , questions about exogenous factors such as race and ethnicity were not included in the study.
No differences were found in weight status (BMI/ BMI-SDS), demographic, or psychological characteristics between the participants originally assigned to the two conditions at baseline. Sixty-one families completed treatment (72.6%). Total 15 of 43 families who started out in FBT dropped out of treatment prematurely (34.9%), whereas 8 of 41 families dropped out from FBT-AAT (19.5%), v 2 (1) ¼ 2.49, p ¼ .114, which was notable but did not reach significance. No differences were detected in baseline characteristics for treatment completers versus those who dropped out from treatment prematurely, although a trend was observed toward higher parental depression scores (BDI-II) for treatment dropouts versus completers, t(82) ¼ 1.64, p ¼ .105. Parental baseline depression scores were not associated with treatment outcome. Table I presents baseline characteristics and treatment adherence for the families of all 84 children. Means over time (baseline, posttreatment, 1-year, and 2-year follow-up) for the primary outcome (child BMI-SDS) are displayed in Table II and Figure 3 . Secondary outcomes (child depression and anxiety along with parental BMI and depression) are displayed in Table III . A mixed design ANOVA revealed a significant main effect for time on child mean BMI-SDS from baseline to the 2-year follow-up, F(3, 83)¼16.760, p < .001, and a significant interaction of time by group, F(3, 83) ¼ 9.456, p < .001.
Effects of Treatment by Condition (FBT Vs. FBT-AAT)
The conditions were not significantly different at the end of treatment, F(1, 82) ¼ 1.025, p ¼ .314, but the FBT-AAT group had a significantly lower BMI-SDS at the 1-year follow-up, F(1, 82) ¼ 4.150, p < .05 and remained at a significantly lower BMI-SDS at the 2-year follow-up, F(1, 82) ¼ 14.912, p < .001.
Significant improvement over time was reported on all self-report measures (depression and anxiety) but did not differ by condition. 
Discussion
The purpose of this study was to assess the effects of incorporating AAT within FBT for childhood obesity. Both groups showed improvements in BMI-SDS, as well as on psychosocial measures (anxiety and depression). The AAT component, which emphasized eating in response to hunger and satiety cues, did not significantly enhance posttest response. However, the FBT-AAT group was doing significantly better in terms of BMI-SDS at both 1-year follow-up and at 2-year follow-up. The change from baseline to 2-year followup was À0.66 for the FBT-AAT group, which is a clinically significant reduction in adiposity (Ford, Hunt, Cooper & Shield, 2010; Hunt, Ford, Sabin, Crowne & Shield, 2007) . The added focus on hunger and satiety cues as well as the encouragement to continue to use mental-monitoring may have improved the children's long-term treatment benefits, but further investigation is needed to replicate these results and evaluate Table I . Baseline Characteristics of Children and Parents (n ¼ 84) a Number of weeks when criteria for successful monitoring were met.
Note. FBT ¼ family-based behavioral treatment; FBT-AAT ¼ family-based behavioral treatment incorporating appetite awareness training strategies. the mechanisms through which incorporating AAT during treatment may be having this effect.
These results are inconsistent with Bloom et al. (2013) , where CAAT was found to have a significant short-term effect on children's BMI, which was not retained at 1-year follow-up. This discrepancy may be partially explained by differences in the treatment design. Bloom et al. (2013) tested a brief intervention (6 weeks) without any booster sessions, while in the current study, the AAT was embedded within a considerably longer and more intensive FBT intervention (18 weeks) and a booster session at 1-year posttreatment.
In the current findings, AAT emerges as a potential maintenance enhancement strategy for FBT. Although evidence indicates FBT treatment effects can be maintained long term, treatment maintenance remains a challenge for many children (Altman & Wilfley, 2015; Wilfley et al., 2007) . Simple reminders of key elements in the treatment and self-monitoring encouragement do not appear to be sufficient in improving maintenance of multicomponent family-based lifestyle interventions. A study assessing the use of a short message service maintenance intervention following a 1-year family-based multidisciplinary behavioral group intervention found no improvement in treatment outcomes (de Niet et al., 2012) . Maintenance strategies that are based on additional skills training have, however, been shown to improve maintenance of treatment gains for FBT completers. Wilfley et al. (2007) compared two different maintenance strategies following FBT, a behavioral skills maintenance (BSM) strategy and a social facilitation strategy maintenance (SFM). Participants received the interventions during a 4-month maintenance period and were then followed for 2 years. Results demonstrated the benefits of adding a maintenance-targeted intervention to FBT, as both approaches improved treatment gains immediately posttreatment. Long-term maintenance on the other hand remained a challenge, as treatment effects declined during the 2-year follow-up period (Wilfley et al., 2007) . In a subsequent study, Goldschmidt et al. (2014) expanded this research by demonstrating that the BSM intervention benefitted FBT completers whose parents reported higher initial familial encouragement for healthy behaviors, while completers with greater initial psychosocial impairment retained their weight loss better when receiving the SFM intervention. In the current study, depression and anxiety scores improved throughout the assessment period equally for both groups suggesting that the observed additive effects of AAT on weight were not related to better response among those with greater initial psychosocial impairment.
The finding that the addition of AAT to FBT may have enhanced treatment maintenance suggests that increased focus on hunger and fullness may be a useful strategy to integrate into childhood obesity treatment. Adding AAT to FBT may potentially enhance treatment maintenance through a variety of processes, such as directing the children's attention to eating in response to internal cues of hunger and fullness and minimizing eating in response to external cues such as taste or food availability, emotional cues, or dieting rules. Other possible mechanisms by which AAT might enhance maintenance of treatment effects could be related to the fact that both parents and children were taught this skill; several studies have demonstrated the importance of parental involvement in treatment of pediatric obesity (Boutelle et al., 2014; Epstein, Valoski, Wing, & McCurley, 1994; Golan, Weizman, Apter, & Fainaru, 1998) . Parents in the AAT group may have learned to attend to and reinforce children's appetite awareness by asking children to assess their level of hunger when asking for food and by validating children's decisions about being hungry and full. Parents may also have both verbally and behaviorally modeled their own use of appetite awareness by tuning into hunger and fullness signals and showing their children that they were using those signals to make eating decisions (verbalizations such as, "I am not hungry now" or "I am hungry now, so I need a snack"). Training children and their parents to tune into hunger and fullness signals may furthermore have reduced parental authoritarian/controlling feeding practices such as restriction, which have been associated with children being less responsive to the energy density of foods (Johnson & Birch, 1994) . Why these effects only emerged during follow-up assessment is unclear. It is possible that the families were more motivated to use AAT at this time having reached a plateau in the child's progress, as evidenced by no improvements in BMI-SDS scores between the posttest and 1-year follow-up assessment. The 1-year booster session may have refocused their attention on the AAT concepts, which may have helped them to get back on track, as the FBT-AAT group continued to make some improvement between the 1-and 2-year follow-ups, while the FBT group did not, even though they also had a booster session. The current study has a number of strengths and limitations, which need to be considered when interpreting the results. First, no measures of appetite awareness or energy regulation were included, which makes it difficult to determine if the effects observed were in fact because of improved energy regulation skills. Unfortunately, such measures had not been validated for Icelandic samples at the time of the study. At 1-year follow-up, 60.6% of the FBT-AAT group reported using the hunger-meter, which provides initial self-reported evidence of adherence to AAT, but additional, more rigorous measures are needed to confirm this finding. A self-report measure, such as eating in the absence of hunger would be useful to include in future studies evaluating appetite awareness. Second, parent BMI was not included in the 2-year follow-up assessment, so it was not possible to determine whether the parents in the FBT-AAT group received the same benefits as their children did in the second year. Third, measurements were performed by a single person who was not blind to treatment condition. Fourth, a single therapist delivered all interventions and may have introduced therapist effects, though treatments were manualized to enhance fidelity (Borrelli, 2011) . Subsequent trials will benefit from more rigorous monitoring and measurement of fidelity to strengthen internal validity. Additionally, mechanisms of change in weight status and psychological functioning were not assessed and the parents who participated were predominantly mothers, which may affect the generalizability of result. The strengths of this study include the novelty of testing AAT as an adjunctive treatment to FBT and the extended follow-up period that provided the opportunity to assess both short-and long-term effects. The inclusion of standardized self-report measures of child depression and anxiety also strengthened the study by making it possible to assess the children's psychological well-being pre-and posttreatment.
In summary, this study was the first to assess the effects of incorporating a specific appetite awareness component within FBT. Our findings have considerable clinical implications in terms of identifying potential maintenance strategies for follow-up care for FBT completers. The use of AAT as an adjunctive treatment to FBT seems promising and warrants further study. The observed differences between the groups in changes in BMI-SDS over time indicate that it would be valuable to explore further the addition of AAT within childhood obesity treatment research while incorporating measures to assess improvements in selfregulation and specifically energy regulation skills. Future studies should also compare the use of AAT as an adjunctive treatment component to the use of AAT as a maintenance strategy introduced post FBT. This would clarify whether the current results are the product of incorporating AAT in FBT from the beginning or from reemphasizing it in the 1-year booster session. Exploring whether AAT improves a child's sense of self-efficacy and/or reduces conflict with parents regarding eating decisions (such as reduced child requests for additional servings or snacks) would also be interesting follow-up questions for future study. The findings from this pilot study suggest the addition of AAT to FBT is promising, but further studies should be undertaken to explore the potential added long-term benefit of including AAT in childhood obesity treatment. 
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